Leptospira interrogans encodes an ROK family glucokinase involved in a cryptic glucose utilization pathway.
Although Leptospira interrogans is unable to utilize glucose as its carbon/energy source, the LA_1437 gene of L. interrogans serovar Lai potentially encodes a group III glucokinase (GLK). The L. interrogans GLK (LiGLK) heterogeneously expressed in Escherichia coli was purified and proved to be a homodimeric enzyme with its specific activity of 12.3 ± 0.6 U/mg x protein determined under an improved assay condition (pH 9.0, 50 ° C), 7.5-fold higher than that assayed under the previously used condition (pH 7.3, 25 ° C). The improved sensitivity allowed us to detect this enzymatic activity of (5.0 ± 0.6) × 10(-3) U/mg x protein in the crude extract of L. interrogans serovar Lai cultured in standard Ellinghausen-McCullough-Johnson-Harris medium. The k(cat) and K(m) values for d-glucose and ATP were similar to those of other group III GLKs, although the K(m) value for ATP was slightly higher. Site-directed mutagenesis analysis targeting the conserved amino acid residues in the potential ATP-binding motif hinted that a proper array of Gly residues in the motif might be important for maintaining the conformation that was essential for its function. Gene expression profiling and quantitative proteomic data mining provided preliminary evidence for the absence of efficient systems involved in glucose transport and glycolysis that might account for the failure of glucose utilization in L. interrogans.